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(54) ARRAY ANTENNA SYSTEM FOR RADIO BASE STATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an array antenna of a 
radio base station, which improves transmission quality and 
reception characteristics by combining a rake reception 
system and a multibeam antenna system. 

SOLUTION: In an array antenna system of a radio base station 
in a CDMA mobile communication, a beam former 12 applies 
beam forming to a multipath signal receiver by plural antenna 
elements of an array antenna 11, forms plural electric beams 
B1 to B4, inputs them to inverse spread/delay adjustment 
parts (finger parts) 131 to 13k which are provided for each 
path of the multipath. Each finger part applies the inverse 
spreading to each of the plural beams to be inputted, a beam 
selector 15 selects an inverse spread signal which has a 
desired signal element largest of all the beams of all the paths, 
a synthesis part 17 weights and synthesizes the selected 
inverse spread signal, and a decision part 18 performs discrimination of data based 
synthesized signal. 
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/«sc, wj^nfcijawjce^&vawi^-*©*!* 
iW3^daw»«*f*»t»©ta*fe^fi£b, gft^-**! 

A 0 
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ttESfi*)fcbTti£*.fc!)SBK3ftTv^. EU9&t£ 

[0 0 0 3] 019 (a) C£tvTs Kitf-^^ 2 
1~ 2 3ti^)l>?-/iX(D&/iZ tjfo irt IS 5> ft*: 7 -f > 

«r3^T§:«7=-*©*' 1" , " 0" *JR|*f SJfiKEW 

T-fe^o hi 9 (b) tzf*t£5izm<m&£*)me>nx 

*-*ifck (i) 7>ftsiu^;i/©7D77'f;i' (u 
^woRfMii»Wtt) *a»eu (2) i7D?7^M 

#JHbTb*vM*J:>)*S&^i'^;*flreMPis M 

p 2 , MPsADv^-M^fcttmu (3) 

^©^^©SB^glJti, t2, t 3 $>3V^±SiftE| 

M*»e»(o»e^M*i(i9iu (4) &ixtz.i&bit7 
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di^nsif^s, ftaa£&8s©fl$v&£s sum 

^>^±3©g{g{±J;fr£ri:-f tt*ffi2ett* A 
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-7 B M F T- 7 >y C bT- A 7 5 > ^SSS 
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bT£&©Ji[qH4©& S tf-A Bi~Bm£® Mft 
{Cff^-TSo #>*3v;i/^tf-AT>^:H±E|2 3^ 
■TJ:-5fcjaiq|»tt*fll*.T^a. tfraTx tr-A2©Jg 
ia*iafcfiqE-r*JBi3.-tf (&IbH) A^fifcitSftfc 

-AB20S** s ffe©tf-ABi, B3~BM«fc 

5c C©tf-AB 2 £ffl^Ti8*ififStb-t7 ; -*£ 
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F J±N{ffl©T >rti?A T i~ A TnT'S/H bfcM^ld 
g«tf-A7*— ~ >^£;$ibTM;fc©±!5§{itr-A 

Bi~B M 4«^tBfie-r5S«tf-A7*--7T-fe 

So RSSi~RSSNfct§«tr— -^BFiP^fcB 

yi (nT c ) =2Wk,i • xfc (n 
fc&S« SHftfl»Wk,ifc8B£-r*c:J:K:.fc?K M*© 

mj£©si i hr-A*iqF©i— y (^i&JS) 

© ^fcfc t!-A7*-VBFOii * ZmZZ 
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[0 0 11] ^©^VT^Sit^ATr-ATN (02 
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N) *Sffl@SSRVCi~RVC N tA^U ^SfiHSS 

i±A;Wi*©*fli«afflk dc^tttt (qp 

SKttft) , A/DSaft**ff bT3MIK-A7#- v 

BFCAft-f So Sfftf— -7BFUNICAA 
fifCK-A7*- 5 >*HfeifiUTM*©lf— 

FJ±(l)^©5£^tit)#tf-A©«-^yi (nT c ) * 
ooTn S£&«C|nlE&R S Si~R S StftmBHD 

tf-ACooT#^*;i^c5£&tfc£fi : &v\ ti/^ 
* s e u±mmmt(Dm^nt)&m*®mm.m^*m 

[0 0 12] 

^ £ Sft »T ^-f rt- is*- *mm bT^t4©3t# £ 0 
S&©T-fcS. X> v^e—AT^T-^fStt-fe** 
—ft £ tf- A{b LT?- v v^ufac^fcig® b 



££ft3Nffl©±f)g«t-ABi~BN#Aft£*l5i£ 

#tr- a b i~b n tzffl&mimzM ^xmrnm^- 

(I, Qfl^-) Satf/fS^.©. SCNTttJHWJmi 
T'ifctK £»!^«^ffl^9-***bTS*«*©K 

-/**»£-*-**>©* s e uzmxnt><Dm&®.m^* 

^ (I, Qf§-«f) *A**nTR«H«W[*ff5BBII!»» 

EccttiWHSixfcswix-^cKtjpiEayi** 

tm t) ITjEWTfc So PW^gP S D Mtt;W D»M 

M©ffilB2&&ti> % MiSffc^ftfe I , Qfi 

^•©{4ffl fcRf * ©T- & -5 o 

[ooio] tf— A7t- vBFtt0 2 5t^-r«tat: 
ti,^nm^©fi[pi*[R]**-r-5M^©±!3§«tf-A i 

~Mft«ftWCJ&j«-r*. iit-A (i = l~N) © 
«^yi (nT c ) N^aOT^+'jR^OSSea^* 
xi .(nT c ), K-A7*-v©aaft«RftWk j ifc'T 

T c ) (k=l~N) (1) 

s. b*»u t^fiv-^gft^ v^tf-A^y^ 

H*swawtt©iS#c*v^-riBi!i* s a&^&. 
[0013] ti±*»6.*««i©lWtt s u— 
X tf— at sa*^tittgIp D nH 

7;i/^*©y*;*fe£ftft^Sft&4U&©e— 

fe£j*u £>«£K-A©**&jJrW§*j^#* 
i *fetta»©i;-ix©aaB«c«^*-&j«bx*j« 
■r s c: t «t d , e^p D pM-^§«#tt^a5(# bfe»«as 

*B®7l'-7>fti'7r A*ti«-r 5 ^ fc-C* So 

tlfc«IS©lf-A{f-^$ifigb> ^^^rtf-A©"* 1 ^ 
SBfaWTOft^^**: 1 SfcJ±1SI&©lf-A©ia»K; 

hT^mt s ^ k c ct o e^as-^sffl^ttsafe 

CliiT-SiSo 
[0 0 14] 

[HW*jSPifc-r*fc»©*a] *^®«ftiiasj&^©T 

b— T>t 1 ^^?A{± > (l)7l'-7>rt©» 

7>y ^jR^-esfc bfeM^-t tf-A 7*-\ >y%n 

bTlgSJ©«^,6<] tf-A SJgJ«-r 4 tf-A y *- V, 
(2)v;u^^©y^§ti&{te>n N R/^ftjiS-j-* 
M^CJiS bfc«5iaitgt©tf-A©-en^tLtjaa;fjS:J£ 
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5, a^STi^-T^^^ACiftfc^ u— 

[0015]^ ^B^CDTU-T^^^^Att-y- 
«^«FHIBBIS«lftU v;i^-y«©y^*fc»tt*.n 

mmmm^xttir^o £©j;3 siaw-sc 

=fc D Sefc^*«©aaS»^©BI»6* 5 

CD If— AO^-fettflBU^KO^^fttf— AHj*iUfciSa6 

B3#fM3C J: !)«£bT£ftrr #fj$£ 

[0 0 16] %mm<D7l/—7>7 L 1-i'X : 7-2±i±, 
±rt7.(D±¥-A<D5*>s ffl§iflt*fcttSIECDV> 

tf-AcDaasma^s^bTSfi^-^cDfij^sfTo 

[0017] X> *»9i©Tl/— T^y^-^^Att, 
ttSIB©^<&*#^fc&Sfcr-Afc#ik #^«t 

tfSMbl/C^ »-3-Ctr-A*jW*LTl/-*'&fiM-* 

[0 0 18] X> *^CDTb-7'>^^-i>^7 1 A{i, 
;w*C7 0*-9 <ja*S£!!t/SM8|gg|3) 



#*#&fc©£M^b-t-£fi£-rs 0 £©J:-5fc-*-ftfc& 

[0 0 19] *^i©7V-7>ft^ri»B, 

tt^^scwa®^^**.ft^©a!a»fi^*a 
sMft^miffix (4)«aafi»«^c»«#«»*»w-& 

TSfs^-^&^JS-rSo c:©io{c-rti{i, v— 

[0 0 2 0] 

E»W©SQIi©^lB] (A) SglfHafst?!) 

(a) »1S^H©7*U— ^^S^^A©*!* 

EI 1 (±*^B^CD^ 1 *6S^J©7'1/— T>^^->^^A© 

wwMUfiREre**. i ittsMtffl©7i/— 

^-Tfet)N{@ (ElT?B:4ffl) ©T^^-SR^l 1 1~ 1 
«^*fl§^T}Bieottfc*l-SM* (H7?ttM=4) ©tr 

•3s 02 5~H2 ec^-rmriiftSRffl-esa. i3i~ 

1 3K&v;i^/^©/1*#fci&tt6ftfc^tfc/«5£ 

»SS5 (7>f #K-AtaaMR*iK 
*-«^i§ii&Rssi~Rss4#^;£ftTv^. 141 
~i 4Ktt«#jwra^ft«jrr«*£fflTf*!K * 
n-tiv^ftKiftrtfefc^-f ffii 3i~i 3k^a 
A©*a&av*u^nfiafeWjELTtfwrr 

[0 0 2 1] 1 5 f±tT-A-trl^ *T-&?>> S!l£tttfK 
JfcttJ:»)*SfcK-A, »*^tt«jetW**&V>JSfcafc 
^feRKDUBSR© tT- Affl*tt*nClK t fcaa&BOT- 
ft«lbTm*-r*t»©-C**. 16i~16Li±t-A 
tl/^^ 1 5£«fc!)31^£nfcMi£m®^#A#£ftS 
*-**;i4iSMB"Cfc !K ^■**-n4f3fe»[»aJCHE2WJ c 

ji^bTtb^-rso ?-v*;wis»^'«i3f*i&Hfa 

T*£3o 1 7tt#^**;i/*iJ£»l 6i~l 6L*»&tttfJ 

^cat^x**^-*©" i" , " o" **j^-r*^ 

[0 0 2 2] ^T^±m=f- 1 1 1~ 1 1 4(±Sfflm^C 
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m bfcSftfl^fx i~x 4 £0^ bfc^afflEKC Xtt 

W&mi (QPSK») , A/Dgg^HfTbTgfl 

1 2^A*1-So SMbr-A?*— 
2 l£ 4<I©A:W§^£ tf-A 7 ^ >^£SS UT 4 * 
©tr-ABi~B4&5V ^*;u$£ffMU ^*S£§8: 
^fc7-f>*"-gi51 3i~l 3KtA*-T5o 7-f>^- 
fHS 1 3 1~ 1 3Ktt«^Otf-ABi~B 4 {c:MbraS*ffit!c 

T-&@©tf-A-trl^* 1 5tHi*-r5o JiLhfc3£?Tb 
T> 4i~l 4K{i^^«t&tf-A©**%jB!l 

JtU tf-A-feL/** 1 5CA*t5. bT- 

AHrl/** 1 5fct, mt^£tt#R5fett«fc 

+*;Hf£ffli 6i~i 6L^X*-r?.o *-+*;H6j£ffl 
1 6i~l 6LttS^-V*;i/Cj6tfcfi9«fi8»'*JiSEL 

[0 0 2 3] *4>S7U- T^^X^AfCiftii, 

i/ — * sua t-A7 yj-t-tt %ffl.&-& 

«^*£j*bT§M^-*©*lJ£fcfr$fcik £i£n D nH 

•&tt % 02£*VTJ;-5£, SeilEft 1 0i~l 0 4 £tT- 
&y*— vi 2©Bug!£iS;tt3o SffiBSSl 0i~l O4 

tt7>5^a;bfi^©i»fl*flMi, jnssd^ 

ift (QPSKtWR) ^ A/DS3!IS||ffbTtr-A7* 
-7l2CA*t5. X, fc!-A7;i— vl 2hbTEI 

-v&Sfflts^it gfiSBSi oi~i o 4 £t:-A 

[0 0 2 4] (b) ^Xmrn^T^—Ty^^T- 
m 4 t£$&flR<D& 1 £URS0IJ©7'U — T>7^>7^A© 

Bffl«fi!SiaT? * 5 > bii ra-awj-c b 

TV^<5. H«K 1 Oi~l 0RH^#fi^ffl?*H««HL 
JHfift£& (QPSK&&) % A/Dggl£ 

H^TbTSfStf-A^^-vl 2 £A*>-f 
1 4i~l 44ttaat»lyT»fetlfcfi9ftfflV^«tt 

c±^A©*;fra5^ttffiHtt&*^ttsiR («^ 
;i/^*»*©»£i$IHIfflBlfe*£U v;i^vt;*©a 
8) 1 3 1~ 1 3 4 tjS>fi£MLS©SB^^'r S. >?&TfM 



[0 0 2 5] -if-— 1 9C#WC, 19aiiv^h 
7-f;t/* CB^7-f;i/^) T'&D> gfll«*K:^*n« 

Bfa^*>*;ue^©aaffiHi*a*f **©•??»*. 

^snxv>5o fi^7>r;i/^ l 9 atti*-**;wz>!HR 

b^ilbT¥±9{bbTRAMl 9 cfcffitt-Ta. >«tft 
EHffil 9d£RAM£i3t3s£ft;k®®7 , n7W;i' (B 
19 (b) ) S^RRUTv^^t^XtfifflEEI^IHfttttH 

U v;u^t^©^^{c/i6bfe7^ >#— g&l 3i~ 

[0 0 2 6] v^y^O^^^jSbfc^W >#— SS 
1 3i~l 34l±H— id»:6'3T*!), 
fl & STfc&lgtn- Kft«4-raiSlc=i- 1 3 
a, V 1 2*e.A^-r-5#tT-ABi~B M 

t*i«3-i»ftiiiifbTJi!a«rr*jiijfsi 3bi~i 
3bn<. y>7mfr&ftoy>7mfrmi 3 ci~i 3 c 

-rasE^nnfiffi 1 3 di~i 3 dH*fl?;LTv>s. s-t 
y^i-m^i ii~i iHttaflWKftt:ji6tfc»fi«^x 

l~x N £g«[elE§l 0i~l OhCAAU S-gffHS&fcfc 

A*«*©wjatt««, wt&m. (qps 

2tA*1-So SWiK— vl 2ttN<@©A*« 
■^KhT— A7*— 5 >^SJfibTM*©tr— ABi~Bm 

1 3i~l 3k^A^-T5o >if— 951 3i~1 3itt 
Sm©H-ABi~BMt*tbT-y--?-^ 1 9fr£}§^;* 

ns^'f 5. >^T-3»n£«ic^fi : ^v^ > -y--^^ 19* 

6 A^I-SilffiiiS^-^ £S-30T#t:-A©j2M 

tf-A-fel/^^ 1 51ZtiitltZ>o 
[0 0 2 7] JSUlk^ff bTv SO^gU 1 4 1~ 1 4 4 {±^ 
^*t#K-A©m*ft»*U «*IS*ftlf-A-bl/ 
1 5CA*-f*« K-A-bl/^^ 1 5{±> $J£{fi# 

i9^fiiit)7<:t3S:if-A^#4i) % ^-n^ntjit; bfcj3»ffi 

»«^ft5«Rl/"C*gl!©^-V*;i/Jt«ffll 6 i~l 6lC 

a*-T5o ^v^;i/}t^gi5i 6i~i 6Ltti^-v*;uc 

j& bfc<t^S^^«:fl^ bTffi* U 1 7 

tt#f-+*;i4t«fB©W*ft'&/au ^-^W^SPl 8 

tt^riHi*fcafr3v>T»ix--*©" 1" , " o" s*i 

[0 0 2 8] (c) 
§7^f>^-gBl 3i~l 34t»jSl/Tl!l!ft6nfc»e 



(7) 
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fill 4i~l 4:4&m-mi£lZte-DT#*), &siZ<D±V 
-ACD«*feSV>ttfflHfife5V>{±S I R (m^/=F® 

(c-1) Mtl 

i2 5tt«££»fsi!E8©flt/£0T% MPttauH^ 

AVRt±¥lS«[lHl»T»S. a»ffiKCJ;D»6nfcl« 
(In-Phase {§-*§■), Q{H§(Quadrature {i-sj)ttI-(Mg 
^Sf3-rsi:I+j(J=(I 2 +Q 2 ) 1 / 2 exp(j0)i:Jas o t£o 
X. J£ffgBMPT*r=(I+jQ)£^©«Ml^r*=(I-j 
Q)£SB*£.fc>-B\ b#4«, Jp9ttEI»AVR-e¥*Wb 

[0 0 2 9] (c-2) ffiHffi 

H6twiBfl[*»*-r**it«©*riiiat;»t), ple« 

/VfnyHftfflO, MPtt£JH& ABLttHft*f«|l 
K, AVRtt¥£HBllI&"C&3. CDMAilftK&VAT 

n» hftmajpLEttaafi»icj:!)f»&nfcfi*j:t)yt 

-fD5ihJ'^r=(I' +jQ' )£«ffibTSIjfg|3MP 
KA^TSo «iMMPttSWlWn*hS/>Jl?;i/r = 

(r +jQ' ikWc^ns hs^>Ji«;bp<DasRi«ftp 
*=<l-jQ)ft»tt-&to«TfflH**U HUWiS»fttt«- 

fitmK a b l cA*ts. tt^ffiiEiEiA b l osnune 
*©ift«tt***u ^mmmmAVRamtttuati^ 

[0 0 3 0] (c-3) SIR 

B 7 tt S I RH^K©ft&ftB|-efc ft. 1 4 a fcfc 

*¥BiC*f*S5M»^i©tf«'<* h^R (iriWttt 
RIn Qf&SHtRQ) SjSlillRCIiiR-rstiOT**. 

S^* h;i/R©l/&7> (mffljjMM Ri»WQj*fl- (it 

RQC^fflst^T^s^^ h^ft i - j 
Qa«¥ia©» i *K«rec»r*o 1 4 b«N^> 
*;i/7>©§««^{ig^ h;i>©¥*&fitm**JM-* 

JtfSffiraUfffflk 14cttTJS«m©I, Q«USjl»*— Ml 
bTiQg-TS^iifcitJm 2 (#gfi^©«£S) &8 
»1- 5 #S^*±i^ffgi5T-S -So 1 4 d ttSfM^Slffl 
(4g^ h;UR©Ifig#Ri, Q^RQ&^flb-riDlf 

P = R!2+Rq2 

sfi**pfctnr*-*»«*a 

^ffigPT-ifeSo 1 4 ettgff«;fj©™S£8tt¥-r5¥ 
^ftS«gl5> 1 4f {iS««*©5F±9ffi^5.m2 (#a 

1 4 gtt&SiSS*! S I «fc 92fci£ 

S IR=S/I 



C i D S I RS«J¥rs S I RSffgPT-^So 
[0 0 3 1] (d) gj&ft 

(d-i) v-^mwmm 

&±<D tf- A £fS b fcaa&ftft^fcilMSBSE bx^-r 

■5fc©T*fe3o ££3T% y^f X#;*:£03gSgT*fc£br— 

U ^SIfr*g»ftttfc£fb"raci:*H&*. 

T$?£ b < £^lf-A£MiRb&^<fc-5 £1" S&gtffe 

[0 0 3 2] H9tte-A«i©fiB«tSt7D- 0 

ttBUfcEUVCfc*. -feV** 1 5tt«iJ^a5 1 4i~l 
44J:5±yt^br-A©«JfiB**«A**n5t«Bt 
ISA (W*.tf«A) * s §*h&3br-A£;£S>>5 (S 
1) o o^T% •bl/i'^15fl S-;1X©7^ >#— SB 
1 3i~l 34J:5«*«*©tr-Afc*6l>feaafi«te* 
£^*veftiI#?bTffi;tJ-f5 (S2) . Jilflk &;tXJ; 
*> MIR b fcKKftCft *^4Bti0a £S£ b 1/ 
-*-&j*bTSfi5 f -*©*lJ£*fT-3 (S3) , 0S*. 

«, fei^^fflSBii;— A©«**Hfc*cK:jfentf, 
x i Die i K-AEjs&fcaafi»« 

^fcttifc, ^SbTSHB^-^CflJfcftfr-S. &±©«fc 

dc-rntt, y-rxtj;^>Ttf-Aiij^ttfi* s ^bbT 

^^TtT-A^3l^bTlx-^^-r5Cli:^< 

[0 0 3 3] (d-2) aBB^-n— 
SS 1 *aii«^^IHy^V-5'*-S%*bTV^V>#, 

-VI 2 N 7-f >#-SBl 3i~l 3 K > M^SB 1 4 i~ 

5. hf-A-feU<7^ 1 5{iA^^tlfc±tf-A©j^iSc 
{i^©5*>S*7 (SSV^ttfflHiiS, SIR) ASgg^fiiJ: 

[0 0 3 4] (B) ^2^6£^J 

«-r*ifc*)-e**. 01 u±* j * i -s^2Hjs^j©^ 

0s 01 2tt#hT-A©iiffiXD7 7"r;UT% (a) ~ 
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(c) tt^l~m3 tf-AOilJ£^P7 7"f;i'fiaj^fe 
So 01 im^ 2 H£%mm®Tl/-T>^±T' 
&t)Hm<D7>Ti-m : ?2 li~2 1n**LTV>S„ 2 

2i~2 2 H ttA*fi^®aSiftW& UBS 

(QPSKt&g) , A/D^ftHfrbTtf-A;? 
*-"?2 3 fcA*rfsa«|5|Hk 2 3 tt#7>^^"SR? 

^SM#©t>-ABi~BM£»SU$£3££-f Sbf-A? 
a— ^T'&So 2 4i~2 45{±v;i/^y^^CD-'1X^tiS 

w &n7w 2 5»#7-f >jtf-»a»e>aj*-r 

**J£g&, 2 7<iB£##Jl!fl£br-AB 1 ~B M £M^bT 

m?rrs-trv**> 2 8&v-&m$wm&X'3b\), m 

Sit5t:-AS;WSt7-f >#— SB 2 4 X ~2 45^ 
;i/*vt;*fi^«D«ffi7n7y-f;i/ (Ell 2) *«#u 

(2)^a®7'D7 7'f;U*#^bTtr-AHi*ft'J 
»aJ2 8fctf-AHi*<OPlg*ft^U Mfc, (3V^ 
StiStt^nfc^-f >#-S3 2 4 1~2 4 4 t3»ffitW!0a 

[0 0 3 5] ^;*e£K!!f?&ftT^3:7 4 >^-SI3 2 4 

i~ 2 4 tfm-mmziz^x& k> , \z—j*wmism 2 

8*6®Ji^-Ctr— ASW?-r*-bUf *2 4a, 

3g£gP2 41x ■bi'^*CJ;l)jKR*n&K-ixK:lfi» 
3-l«*SyiUTSSa^r***»2 4cN ^>:/8?# 
ftfrS^VTSKW^d, itffiiWfC^CJfcDfc 
a3^IBiW*^^WFHWW»2 4e, 
#t/££B2 4f, aU)L»2 4gfcffl|*.T^4. 2 

*) % 2 9 bK¥±Sfb^ 2 9 cttRAM, 2 9 dtl^ 
^tteti»"C*«. Ste7 4 2 9 a»TjaFJ9<bfB2 9 

d{±^iijw{cA*-rs^tf-ABi~B M ic^snss 

aaE^D77-f;i/ (HI 2 (a) ~ (c) ) feffjaur 
RAM2 9 cfcKtW«. ^*tftHiffi2 9dtk &tf- 

itJ-TSo -r&fci&x y«tte±|»2 9dtt4T©yt^©i:© 

'H^^^SVjHIISHt*-* (t 0 , ti, t 2 ) 
*fiWfj-4. X, >**tftttffl2 9dttlf-A*Rffl»» 

2 8Ctr-AttJ7J©qJg£fijjVrSo 
[0 0 3 6] ft^T, 0!l*.tf|2ll 2 (a) ~ (c) K.m 
•t&olZ, BlK-AOKl/a $2tf-A<D$2.rt 

;**tfttHtt2 9dtt, (l)»l^ffl*lt: 

— A©*-f = >£\ (2) &2*X<D&2 tr— A©*-f 5 
>*\ (3)^3/^^3lf-A©^l' \>?T; tT-A 



HJ*pr^t:-AaiRffiijfflige 2 8 tifjp-rs. 

(1) 7 -<>**— ffi2 4i©HzU**2 4att£l'<:*© 
»ltT-AftHJ*U (2) 7<f >jtf~6B2 42©-feV* 
*2 4att& 2 '<:%©£ 2£-A^ (3) 7-f>#-&5 2 
43®-feU^^ 2 4 att^;^©^ bT— A&fcbTJ^ 

s» cn6if-Attaafiit*nTu-^-&i«*n 

So Sl2SlS£0!l£c):*ilis ^lSlfiS^JOidt^SS 

#ffl4&ui£ j: t> «j£ br«#-r s ^ a #t- t 5 . 

[0 0 3 7] (C) ^3*SS^J 
S§ 1 H56^JT*ii^:7 W >#-gB£ 1 O© If- A-b U * * 

b*»U JB3£8fi«Tttt:— 

cDtf-A^iRbTSTCit-^fig-rSo SI 3tt*»*»*!B 
3 £ffi0|© 7* U - 7" A ©tRR8fflj£|8|-e & 

-So m<¥, 3 lttSMIfflfflT'V— T^^-eftDNffl 
(N=4fi|) ©T^^f^S li~3 l 4 £*bt^ 
So 3 Stt^T^T^sK^a^A^Sff^ftJ^TJi 
|p]tt«r#-rSM* (M=4) ©tf-ABi~B 4 £SMl$ 
{C^1-SFFT«fig©tf-A7^— "7, 3 4i~3 4k 

So V-i >JS— SP3 4i~3 4kS> &tf-ABi~B 4 £ 

«ttrare**» bTiaafi«-r saufs 3 4 b i~ 3 4 

b 4 , m%.m («*> *iHfit, sir) ©*£&e-A 

(JS»J£fC{S^-) ^StR-TSt-A-bU^^ 34e, 

%.mn& 3 4 f x ~ 3 4 f 4%.vmw& 3 4 g x~ 3 4 

So 3 5i~3 5 K {iS7j (ffiSfits SIR-?«iJ:vn) ft 

Mfe-t sste^t t) , ^-n^n^ w 3 4 r~ 
3 4K^A7j-rs#tf-A©S7j mmm, sir) s 

®I^bttT-A-feV^^3 4eCA7rTSo 3 6tt§7 
-f >^f-gl5 3 4i~3 4K©iDflC§§3 4 hfr£aWjTS« 

^ft«^jt-&fig-r s u-^^ec, 3 7 fct&j«»*c« 

-^V^TS«7 ; -^©" 1" , " 0" ft^fS^-^*iJ 

[0 0 3 8] #7">y^-*?3 li~3 l 4 ttSflMI«EC 
J£ DfcSWi®**l2l^ bJfeO^MlElESt A* bs #gfi 

(QPSKt^S) , A/Djaaft**ffbTK-A7*- 
^3 3HA7Jl-So bf— A7*— 73 3J±4{i©A7J(S 
tf- A 7 * yif^M bT 4 ^:© bf— A B i~ B 4 

3 4i~3 4k(3A73-TSo >*-«3 4i~3 4r© 
iS»i£«Cg|J3 4 bi~3 4 b 4 li^©tf-AB 1 ~B 4 t*f 

[0 0 3 9] fiLtfcatfrLT, M^SB 3 5i~3 5 K {±^ 
n**X»*S-rS7-f >**-SB3 4i~3 4 K tA7Jl-Stf 



(9) 



1-266180 



-A©«£fc?I£U «0^*47^>A-gP3 4i~ 

3 4K©tf-A-feL^* 3 4eCAW5. £-7 4 ># 
—953 4i~3 4K©tT— A-fel/£# 3 4 jffl^ffl* 5 

*«©*■ + 3 4 f i~3 4 f 4»V*Jf«J 3 4 
gl~3 4g 4 CA*t5. ^^^;Vit^a53 4 f i~3 

4 f 4StfSIJMB3 4 gri~3 4 g4lig^**MC/Sb 

fce*»atfl*S£u jra*»3 4htt**-**;i4t£ 
ko-otsm^-*©" i" , " o" 

[0 0 4 0] 3b>a>S7^-7>7^~>7x^A£,fc;flii\ 

o*otf-A&MiRLTe^j±-&fiK-rsfe«)s 74 

Ct*«. EI 1 4 (4^ 3 $afiffl©l&RmjftH'C$ 5 „ 0 
1 3fcH-»#fcttra-W*fef*bT^i« HI 3 Kit 
^Tg{g[§]S§3 2i~3 2 3 8 *i|fl#aA, 

«jSU 7* >#H»3 4i©ffifigSPIfflt^UTV%5^ 
T-g&£#, i*l6SWiEl»3 2i~3 5=-* 
3 8©ttfk 7 4 >#H»3 4i~3 4 4 ©tT-A-felx* 
*3 4e*T^D«^ttH4©m^08fcRW-C*5. 
[0 0 4 1] (D) Sg4flSE0J 

il~wi4^g^^^"SMMSE(Minimum-Mean-Squared-Error) 

mtomsmw^ u (2) *BMw»K:«tt)«3e*nfe 

B*«»wii~wi4*K— A-fel/** 3 4 e*»e>tB*-r 

*aafi»«^t»«-'&t)-&T-&rii-r*«#«-o-fflJ4 2, 
«rr?-+*;i4i£»4 3, (4)jBBiawfflCA*-rs» 

g*KJW«*a»B£»4 4 £&7 4 3 4 1~ 

3 4Kfc»i*fcji5n?*S. 

[0 0 4 2] V-A,-tls**3 4e&.m3mMmt®m 
izmfem fflUfits SIR) #KJ£ffl«U:©X* 

g&4 ltta^w^fiRSkoa^^jHa^fcoTis— « 

i 4 £2fc£ U B*ftW» 4 2 tt £- A-fe 1/ * * 3 4 e ft» 

6ffi*!T5aafiK(i*fcK#wii'>'Wi4*»«-S"*3-e-c 

£fSl/T*-+>*;Wi*ffi4 3{CA*-TSo 
«^SB4 3ttX*«^t^-^>*;HB£«lfftflib-CHl 
*-TSo U-**j*W3 6tt#7-f >#-ffi3 4i~3 
4tf&>&©ffi*flre&«*ifc^jSU ^-#W£35 3 7 
B:R£/a«*fc.fc&7 s -*©" l" , " 0" SW^f 
5 . d © W36jRttil£ft£&S 4 4 fc^fr UT %£«RB» 

4 1 



[0 0 4 3] 7—$>mfe& 3 7 tt, H#«-»t-&J5R«-9fc 
^■ + *;i'}B£»[»fflJ4 3i©a*»^©«JltJ«»ftllUI 
bTf»6ilfc«*©" 1* , " 0" SflStSo £©fc 
#k «^±M S S^»bfc^-{3iffld J ®tebTV>5o ^ 
«JH84»4 4tt, *JHB4 4i-CJW^«5llC^+ 

4 3 i©tii*^^SCbTffiffl^7c{3M 
U ffilB#l!*n&*I«ie»i:a#«-W--&*S«9i:©ig 

4 4 2 ?*« U ^ieii bTSUSSMP 

[0 0 44] SfflSTVI^ 'J i: bTLMS (Least Mean 
Square)© <fcd&BP#^E£&*>OTB<fr©K£f£fi : -5 

7^jyxAfB\ iKm#®<> »>3i-f h©^w^iR 

tf-A-trV£* 3 4 eT-iI#?bfe#tf— A©^*;i>*t 

j£«***u K^-+*;wfjfeffl[©aiisftfi!*B»wii 

~wi4©«JJ(l!fitfcl/Tfl§V^£J:T?, JBUft*a<-T*i 
t*s-r-§5o fc*, ^»?3 9ftWP9 MHIHfcT* 

Ctt*B*tt»ta-3v^-CM*©JE«f*fT'5. X, t 1 -* 
S. 

[0 045] H 1 6 f*£ 4 SfiS^J©W^ffl«fiKiaT-* t) , 
HI 1 5 kra-ffl5#fcttra— ^fcttLT^*. il5t 
tb^Tgff 0S&3 2 1~ 3 2 M ;RWJ-— 3 8 
^j*U 7 4>3tf-gB3 4i©«J5K*P*ffl{C^b-r^S 

^x-m^ifi, zn&gwiiigss 2i~3 2 H ;rwj— 

*3 8©Krf£, 7 4 >#-gB3 4i~3 4 4 ©tr-A-feU 
* * 3 4 e *tf ©IMPttH 4 ©!g 1 USEfi^Ji: leMtT-S 

[0046] ai7H:l4 HJE0S©!! 1 <DmmT-& 
tK HI 5fcHH»#fcttKHWftttl/CV»S. $4 
USE^JT lis a#tt tt^J««^C*- * *;i-fB£« 4 3 T* 

^ ?-**MiS4»d»TJBa!W»»4 ltl^S: 

3 6 -r-s^it^^t- » 5 «t a fc«yc^riiffla#w** 

#t"5J:^CbTV\5 0 **Jt^-ja©a»WfcbTa:b: 
-AHrb^^ 3 4 e*»&tti*-rafi^©^*Bl 
W= | xi | 2+ | X2 I 2 + • • ■ + I x n | 2 

W= ( I xi I 2+ I x 2 I 2+ • • • + | x n | 2) 1/2 

*B©IS«0««-e ^«»1-SHMSI»gl5 4 420^^19! 
[0 0 4 7] HI 8tt*4*tt«©»2©aaK«n?fe 
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?K HI 5tH-ffl«-KttHJ-^ftW-UT^4. !£4 

1 1 ooafSffiHVflS 4 1 ©#fcRW\ iI£«M 4 1 
T*£;i;*©±«$Rtr-A©m<fr£&5£-r5o -©*§-n\ 
V 3 6©£i£«^fc3|3[^*©a4MflR26e 
i: ft 5 > »$K 4 1 tt8GBS#*& 5 «fc o t »JWr 
5. JSLt, t J: DKifll/fcA', **i|Stt 

[0 0 4 8] 

T43#s ^;^/^©S-^;*©t:— ac^^SSo* 

#(«9©«#*fflMM>SINH)©aBV>l£-2»©#jWi 
[0 0 4 9] X, **fl§t«fcntf, *-*CJ:!>v;i/ 

^*«^©$s*B$iii!MiHfc«lj£u -^u^*©;^ 

5 >^SVSS^M-^SA*-rSJ:oCbfe^^> $ 

© I^;i/£o^T J £©B3f f gjf|££7^-r«5£:7 , D V7^)\> 
MtbT&#U #^-A©jiM^D7 7"f;U«tt)^ 

nfeaa«t^aii«fiaiw«» (7-f>#-gf0 

g ; ^© tf- a© -5 BtifB u^;u©*£ & if— a fcjfo b 

e> masnsassawB^fc^ja utsis^-*©*^* 

T-^5o X> •y--^>{c*v>T^tf-A©g5E7'D7 7 

[0050] X, #$gBJ3fc£ft« v ±^*©±K-A© 
fett^ffle-A©«ffi««**aiRU 3iiRbfcj£i!£ 

6x ±;<x£tf-A©5*>X£ffiflfi^^##*g& 
tf-A©j£&fWg^£l^& LTaffl^-^fflWfcfcfr 5 

3^ #$8iy3K:«fc*itf> "^^^©^^tr-A©? 

t.> at*, mmm, sir) e- a 

^^j^^t-AmbfeiMMg^fcaiR 

U SIRbfej^tetiCfH^^^bTgfgT 1 -^©^^ 



ffd«to{cbfc4»5>, y-f xfct^Ttr-AMiigtf 

S&fllLTtK MoTtf-A$r®lRbT^-^-&fig-r.5Cl 

[0 0 5 1] #»WCJ:ftlix ;USC7-<>*- 
ffilBWCaiRlttft SEATBa« bTSM^-f ^-S^fllJ* 

X> *36i8tJ;Wf, i'-99k(a*&. 7;i^e-A7 
[0®©tS#^SiHj] 

[Ell] »15«K«©7V— T^y^^ACWG* 

J$0T'£3o 

[H2]«i swj©fg 1 vmmx & z . 
[h 3 ] * 1 mmmcDW, 2 ©sggwc & « . 
[B4i mimm<i<DTi/-7>rj-i/z.7 L 2*<Dmmffi 

[05] *ftffu*/$ia-v&3. 

[El 6] fflMfit»ai«^ElT-fe5 0 
[EI 7 ] SI Rfl£^B©*tjaisre & S. 
[EI 8] {48^* h;u©»RJjaWrtt©BliP3BIT?i6*. 
[EI 9] K-A3Bl©«JB«l"e»5« 
[010] 5£H^'t^*J^£»08T?fc3. 
[011] »2S5ISfl)g©7 , l/-7>v l ^-^5 t A©fllrii 
0T'&3o 

[012] fttr— A©»ErD7y-f ;i/BifliiBlTfe*. 

[013] m3ns&m(DTi'-7>^j-isZT&x-& 

So 

[014] »3*iK«©7 , U-7>7 l ^-i'^7 l AfflfiMB 

«lj5S;0T-feS= 
[015] m4mM®l<DTV-7>^j-isZ7-&X'& 

[016] ^4Hfi|^J©7'b-7>7 i ^-i'X7 i A©p«ffl 

Mmmxibz> 0 

[0 1 7 ] m 4 *figfi?!i©^ 1 mmmx& % 0 
[018] i4 ^eE^j©^ 2 mmx- tb * . 

[019] t^©RAKE§fi^©«i&£JI»y30T- 

[02 0] ^**,n^f««i(»wiaT?*s- 

[02 1] ***7>7^©lfcBJ30T-;&5o 

[02 2] x';i/^bT-A7'>^^-©|SiB^0T*fe5o 

[02 3] v;i^-K-A©EBBiWiaTife*. 

[02 4] ^©^U^-bf-AT^^-i'X^A©^ 

[02 5] tf-A7^— ^©^figST'SSo 
[02 6] FFT£lUtt:-A7t-vffe5. 

[w^©«wa] 
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1 1 7b-7>rt 

1 li~l I4 T>ri-m? 

1 2 E-A7t-V 

1 3 1 ~ 1 3 K aaaR/»f 

14i~14k SSlJfeSB 



(7>f >#-a5) 



15 K— A-teW* 

16i~16l *-**;Hi£iP 

1 7 U-*^JSR6B 
1 8 ^-^Jpjjeffi 



[01] 



[02] 



85 1 SSftfliKOTU-T^T +->^TAOTiaS5«flE 



*1S«JW>»1©B»ffll 



t 


1 








4-. 




f 




t 






1 "~ 

CO 


1^1 




[05] 

MP 




AVR 



rr* 









[06] 



PLE 



MP 




ABU 



AVR 



[08] 
jQl 



o - 
R. 
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[S3] 



[04] 

fiS tl ^ 




^^ |~^ ir> — =^ -c* k 
z{ J^k J^k 



[07] 



14a 




14b 

_L 



Averaging 



14c 



i I s 



-He 



I I 2 
14d 



Averaging 



[02 1] 



14g 



SIR 



SIR 





[09] 



















^**juffcfe. Rake-&J& 







■S2 



-S3 



[02 2] 



AT i AT2 



Y Y ~ Y 



AAT 



BMF 



Bl B2 



BM 



-it 
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[010] 



[tai i] 




CHI 2] 



CM 





4 

4 


-2 ! 

-•3 




+3 

* 4 
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